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2: US 2696875 A (Henwood) 

3: WO 9429648 Al (Den Norske Stats Oljeselskap A.S.) 

The invention relates to a method, an apparatus and an 
ignition device for igniting combustible gases, for example in 
the flare of a flare tower. More specifically, it relates to 
systems in which an pyrotechnic ignition device is launched 
towards the emitted combustible gas. • 

The object of the invention is to provide a system in which 
the control of the activation and detonation of the 
pyrotechnic ignition devices is improved, and in which an 
ignition device can be returned after being set in motion. 

This is achieved by providing a method (according to claim 1) 
and an apparatus (according to claim 4) in which the ignition 
device is propelled through a guidance tube by means of a 
pressure medium, activated somewhere along its path in the 
guidance tube and detonated at a predetermined time after the 
activation, and an ignition device (according to claim 6) to 
be used with the apparatus of claim 4 . 

As far as is indicated by the international Search, the 
claimed inventions are novel. 

In the system disclosed by document 1, the ignition devices 
are launched by explosive charges. Since they are not 
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In the system disclosed by document 2, an igniting flare is 
propelled by a pressure medium through a guiding tube to a 
pilot burner. The flare can not be activated during its path 
in the tube, and can not be considered to be launched. 

Since the cited documents show little relationship with the 
claimed inventions, and do not give any indication towards 
them, the claimed inventions cannot be considered obvious. The 
industrial applicability of the inventions is obvious. Claims 
2, 3 and 5 are dependent on claims 1 or 4, and therefore also 
fulfil the criteria of novelty, inventive step and industrial 
applicability. 

NO 932017 A (corresponding to document 3) is mentioned as 
prior art in the description of the present application. This 
document has an earlier priority date than the present 
application, but was published after the priority date of the 
present application. In the system disclosed by this document, 
the pyrotechnic ignition devices are launched by gas pressure 
in a launching tube and detonated by hitting a target plate in 
the vicinity of the emitted gas. 


Form PCT/IPEA/409 (Supplemental Box) (January 1994) 


INTERNATIONAL PRELIMINARY EXAMINATION REPORT 


International application No. 
PCT/NO95/00183 


VI. Certain documents cited 


Certain published documents (Rule 70. 1 0) 


Application No. 
Patent No. 


Publication date 
(day/month/year) 


Filing date 
(day/month/year) 


Priority date (valid claim) 
(day/month/year) 


WO 942968 Al 


22 . 12 .1994 


30 . 05 . 1994 


03.06.1993 


2. Non-written disclosures (Rule 70.9) 

Kind of non-written disclosure 


Date of non-written disclosure 
(day/month/year) 


Date of written disclosure 
referring to non-written disclosure 

(day/month/year) 


Form PCT/IPEA/409 (Box VI) (January 1994) 



The Swedish Potent Office 

PCT International Application 




8 


Amended Patent Claims 


1 . 


A method for igniting combustible gases (1), for example from 
a flare (2) of a flare tower (3), where an ignition device 
(4) is launched in a direction toward a region of combustible 
gas (1), said ignition device (4) being propelled by means of 
a pressure medium through a guidance tube (6) to said gas 
cloud region (1), the ignition device (4) undergoing a 
reaction for the purpose of active ignition of the gas in 
said region, the time for its activation and reaction being 
predetermined and adapted to the particular flare and 
application, and the ignition device (4) being reacted in the 
form of a shower or cloud of sparks, where at least parts of 
the shower of sparks strike the gas cloud (1), 

characterized in that the ignition device (4) 
is activated somewhere along its path in the tube (6), 
possibly at the moment when the ignition device (4) leaves 
the tube (6) or possibly when the ignition device (4) starts 
its course through the tube (6). 

2. 

A method according to claim 1 , 

characterized in that the ignition device (4) 
is positioned within a trapping device (20) prior to the 
reaction of the ignition device (4). 

3. 

A method according to claim 1 or 2 , 

characterized in that the ignition device (4) 
may be propelled at a moderate speed through the guidance 
tube (6), that it may optionally be stopped during its 
passage through the tube (6), and that it may optionally be 
reversed and returned back into the guidance tube (6) without 
a reaction taking place. 


AMENDED SHEET 
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4. 

An apparatus to be used for igniting combustible gases (1), 
for example from a flare (2) of a flare tower (3), by means 
of an ignition device (4) which is brought toward a region in 

5 or near a cloud of gas (1), comprising a guidance tube (6) 
and a supply of a pressure medium, where the ignition device 
(4) is adapted for propulsion through the guidance tube (6) 
by means of the pressure medium for the purpose of bringing 
the ignition device (4) close to the cloud of gas (1) for 

10 reaction near or within the cloud of gas (1), said device 
further comprising a feeding unit (7), a control device (14) 
and, optionally, a magazine (8) for the ignition device (4), 
characterized in that an ignition initiator 
(13) is mounted somewhere along the guidance tube (6), said 

15 initiator (13) activating the ignition device (4) which, 
after a time delay, undergoes a reaction outside the tube, in 
or near the cloud of gas (1). 

5 . 

20 An apparatus according to claim 4, 

characterized in that it comprises a trapping 
device (20) for the ignition device (4), which trapping 
device (20) is situated outside the tube, whereby the 
ignition device (4) is positioned within the trapping device 

25 (20) prior to the reaction of the ignition device (4). 

6. 

An ignition device to be used with the apparatus according to 
claims 4 or 5 , 

5° characterized in that the ignition device is 
in the form of an ignition pellet (4) which is electrically 
or mechanically activated, said activation occurring 
somewhere along its path in the tube (6), possibly at the 
moment when the ignition pellet (4) leaves the tube (6), 

55 possibly when the ignition pellet (4) starts its course 
through the tube (6), said ignition pellet (4) having a 
built-in delay prior to its reaction, and the time for its 
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activation and delay being predetermined and adapted to the 
particular flare and application. 
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2. The amendments have resulted in the cancellation of: 

| | the description, pages 

| | the claims, Nos. . 


| | the drawings, sheets/fig _ 


□ This report has been established as if (some of) the amendments had not been made, since they have been considered to 
go beyond the disclosure as filed, as indicated in the supplemental Box (Rule 70.2(c)). 


4. Additional observ ations, if necessary. 
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Resoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability- 
citations and explanations supporting such statement ' 


1 . Statement 


Novelty (N) Claims 
Claims 


Inventive step (IS) Claims 
Claims 


YES 
NO 


YES 
NO 


Industrial applicability (IA) Claims 1-6 YES 


Claims 


NO 


2. Citations and explanations 
Cited documents: 

1: US 4449920 A (Lerouge et al . ) 
2: US 2696875 A (Henwood) 

3: WO 9429648 Al (Den Norske Stats Oljeselskap A.S.) 

The invention relates to a method, an apparatus and an 
ignition device for igniting combustible gases, for example in 
the flare of a flare tower. More specifically, it relates to 
systems in which an pyrotechnic ignition device is launched 
towards the emitted combustible gas. 

The object of the invention is to provide a system in which 
the control of the activation and detonation of the 
pyrotechnic ignition devices is improved, and in which an 
ignition device can be returned after being set in motion. 

This is achieved by providing a method (according to claim 1) 
and an apparatus (according to claim 4) in which the ignition 
device is propelled through a guidance tube by means of a 
pressure medium, "activated somewhere along its path in the 
guidance tube and detonated at a predetermined time after the 
activation, and an ignition device (according to claim 6) to 
be used with the apparatus of claim 4. 

As far as is indicated by the international Search, the 
claimed inventions are novel. 

In the system disclosed by document 1, the ignition devices 
are launched by explosive charges. Since they are not 
propelled through a tube, they can not be activated or 
returned after being set in motion. 
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In the system disclosed by document 2, an igniting flare is 
propelled by a pressure medium through a guiding tube to a 
pilot burner. The flare can not be activated during its path 
in the tube, and can not be considered to be launched. 


Since the cited documents show little relationship with the 
claimed inventions, and do not give any indication towards 
them, the claimed inventions cannot be considered obvious. The 
industrial applicability of the inventions is obvious. Claims 
2, 3 and 5 are dependent on claims 1 or 4, and therefore also 
fulfil the criteria of novelty, inventive step and industrial 
applicability. 

NO 932017 A (corresponding to document 3) is mentioned as 
prior art in the description of the present application. This 
document has an earlier priority date than the present 
application, but was published after the priority date of the 
present application. In the system disclosed by this document, 
the pyrotechnic ignition devices are launched by gas pressure 
in a launching tube and detonated by hitting a target plate in 
the vicinity of the emitted gas. 
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fremgangsmate, anordning og tennorgan for antennelse av 
brennbare gasser for eksempel fra en fakkel pa et 
flammetarn. 

Foreliggende oppfinnelse vedrerer en fremgangsmate, anordning og tennorgan for antennelse 
av brennbare gasser for eksempel fra en fakkel pa et flammetarn, der et tennorgan settes i 
bevegelse i retning mot et omade med en brennbar gass. 

Ved antennelse av gasstremmer f.eks. i en fakkel, kan det skilles mellom to forskjellige 
antennelsesmekanismer. Den ene mekanismen er et sakalt punkttenningssystem, hvor gassen 
antennes kun i ett punkt. Dette kan oppnas ved bruk av for eksempel en fyrstikk, pilotbrenner 
eller en flammefrontsgenerator. Punkttenningen forutsetter at gassen ved antennelsespunktet 
har en konsentrasjon mellom nedre og evre eksplosjonsgrense. Den andre mekanismen er et 
sakalt volumtenningssystem, hvor gassen tennes ved at det spres gnister i et stort volum og 
som antenner gassen i dette volumet. Den siste mekanismen er derved mye mer palitelig enn 
punkttenningssystemet. 

Fra norsk patents0knad nr. 932017 er det kjent en fremgangsmate til antennelse av brennbar 
gass som slippes ut gjennom en fakkel i et flammetarn. Tennorganet er i form av et prosjektil, 
som skytes ut i en bane i retning mot gassutslippet. Tennorganet stcrter mot en anslagsplate 
som er anordnet ved gassutslippsstedet, hvorved tennorganet detonerer og bringer en stram av 
gledende partikler inn i gasstrammen, som derved antennes. Tennorganet detonerer altsa ved 
anslag. Denne fremgangsmaten er beheftet med en rekke ulemper, blant annet ved at utstyret 
som anvendes er uforholdsmessig komplisert. En av arsakene til dette er at tennorganet skytes 
ut ved hjelp av et meget hayt drivgasstrykk i form av en gasspuls, med et trykk i 
storrelsesorden 260-300 bar. Maten tennorganet skytes ut pa, gjor det ikke mulig a stanse 
tennorganet nar det forst er satt i bevegelse, og det er heller ikke mulig a returnere 
tennorganet tilbake til utskytningsanordningen. 

Denne kjente losningen anvender et sakalt varerar med klaring mellom tennbrikken 
(prosjektilet) og l0pet. All energien til tennbrikken tilfores f 0 r den kommer inn i vareroret 
(det vil si et vanlig skudd med h0yt trykk). 

En hensikt med foreliggende oppfinnelse er a tilviebringe en fremgangsmate, anordning og 
tennbrikke for antennelse av gasser i et flammetarn som ikke er beheftet med ulempene 
beskrevet over. 

En annen hensikt med foreliggende oppfinnelse er a. tilveiebringe en anordning for antennelse 
av gasser, hvor tennbrikken ikke skytes ut med stort trykk, men som f0res ut av et 
utskytningsrar med en kontinuerlig drivgasstilf 0 rsel. 
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5 

En annen hensikt med oppfinnelsen er a tilveiebringe en programmerbar tennbrikke, som kan 
stanses etter at den er satt i bevegelse og som kan returneres til utskytningsanordningen. 

Nok en hensikt med foreliggende oppfinnelse er a tilveiebringe en tennbrikke som armeres 
10 under sin bevegelse fra utskytningsanordningen til fakkelen ved hjelp av en elektrisk eller 
mekanisk anordning som starter/armerer tennbrikken. 

Det som spesielt oppnas ved foreliggende oppfinnelse i forhold til den kjente tesningen, er at 
det oppnas en kontrollert og lavere hastighet pa tennbrikken. Dette medf0rer at det er 

1 5 pakrevet med en mindre sikkerhetssone nindt anordningen og dette vil ogsa bety en redusert 
fare for eventuell helikoptertrafikk i nasrheten av flammetarnet. Sammenlignet med den 
kjente l0sningen vil foreliggende oppfinnelse medfere langt lavere investeringskostnader bl.a. 
fordi det kun er ett trykkniva pa drivgassystemet og det kan anvendes flere 
standardkomponenter enn ved den kjente losningen. Foreliggende oppfinnelse er ogsa mer 

20 fleksibel enn den kjente l0sningen ved at den kan tilpasses alle typer fakler. 

Dette oppnas ved en fremgangsmate ved antennelse av gasser i flammetarn eller fakkel der et 
tennorgan settes i bevegelse i retning mot et omrade av en brennbar gass, i henhold til 
oppfinnelse, som er kjennetegnet ved at tennorganet drives ved hjelp av et trykkmedium 
25 gjennom et f0ringsr0r til nevnte gass-skyomrade, at tennorganet omsettes for aktiv antennelse 
av gassen i nevnte omrade, idet tidspunktet for armering og omsetning er forhandsbestemt og 
tilpasset den enkelte fakkel og applikasjon. 

Tennorganet omsettes fortrinnsvis i form av et gnistregn eller sky av gnister hvor i det minste 
30 deler av gnistregnet treffer gass-skyen. 

Tennorganet armeres fortrinnsvis et sted langs banen i r0ret, eventuelt i det 0yeblikk 
tennorganet forlater reret, eventuelt idet tennorganet starter sitt lop i naret, eventuelt ved at 
tennorganet treffer et objekt (anslagsplate) ved fakkelen. 

35 

Tennorganet anbringes eventuelt i et oppfangingsorgan for tennorganet omsettes. 

Tennorganet kan drives med en moderat hastighet i foringsraret, det kan eventuelt stoppes 
underveis i roret og det kan eventuelt reverseres og returneres tilbake i foringsraret uten at 
40 omsetning opptrer. 


Oppfinnelsen omfatter ogsa en anordning til bruk ved antennelse av gasser i flammetarn eller 
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fakkel ved hjelp av et tennorgan som bringes mot et omrade i eller naer en gass-sky, som er 
kjennetegnet ved et feringsrar og en trykkmedium-kilde, der tennorganet er innrettet for drift 
gjennom foringsroret ved hjelp av trykkmediet i den hensikt & bringe tennorganet naer gass- 
skyen for omsetning ved eller i gass-skyen. 

Anordning innbefatter fortrinnsvis en mateenhet, et styringsorgan og eventuelt et magasin for 
tennorganet. 

En antennelses-starter er fortrinnsvis anordnet pa et eller annet sted langs fiaringsreret, 
hvilken starter/armerer tennorganet som, etter en tidsforsinkelse, omsettes i det fri i eller naer 
gass-skyen. 

Anordning innbefatter eventuelt et oppfangingsorgan for tennorganet etter at det har forlatt 
raret. 


Oppfinnelsen omfatter ogsa et tennorgan for bruk med anordningen, som er kjennetegnet ved 
at det er i form av en tennbrikke som blir armert elektrisk eller mekanisk, der tennbrikken har 
innebygget en forsinkelse f 0 r den omsettes, idet armeringstidspunktet og forsinkelsen er 
forhandsbestemt og tilpasset den enkelte fakkel og applikasjon. 

Oppfinnelsen vil i det etterfblgende bli mer detaljert beskrevet med henvisning til de 
medf0lgende tegninger. 


Figur 1 viser en fakkel med en anordning for antennelse av gass i henhold til foreliggende 
oppfinnelse. 

Figur 2 viser skjematisk en mateenhet og startsentral i henhold til foreliggende oppfinnelse. 

Figur 3 viser en utfbrelsesform av den ovre enden av anordningen i henhold til foreliggende 
oppfinnelse. 

Figur 4 viser en annen utf0relsesform av den 0 vre enden av anordningen i henhold til 
foreliggende oppfinnelse. 


Figur 5 viser en utf0relsesform av et tennrer/elektrisk starter i henhold til foreliggende 
oppfinnelse. 
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5 Figur 6 viser en utforelsesform av en elektrisk tennbrikke i henhold til foreliggende 
oppfinnelse. 


I figur 1 er det vist prinsippet ved antennelse av en gasstr0m 1 ved en fakkel 2 ved enden av 
et flammetarn 3. En tennbrikke 4 hentes fra et forrad (f.eks. et magasin), lades inn i en 
startsentral 5, presses ut ved hjelp av et s.k. rarpostsystem gjennom et tennrar 6, omsettes ved 
enden av fakkelen 2 og danner en sky av gnister som antenner gassstrammen 1 ved fakkelen 
2. Tennbrikken 4 er f 0 rt i tenruwet 6 og vil hele tiden ligge an mot rarveggen som styrer og 
tetter. Brikken 4 skytes altsa ikke ut slik det er tilfelle med den kjente anordningen. 

I figur 2 er hovedkomponentene til anordningen vist mer detaljert. Startsentral en 5 innbefatter 
en mateenhet 7 og et magasin 8 for tennbrikker 4. Startsentralen 5 er forbundet med tennr0ret 
6 ved hjelp av en ventil 9. Tenruwet 6 er forbundet med en drivgasstilf 0 rsel 12 ved hjelp av 
en ventil 10 og en reservoartank 11. Startsentralen 5 er ogsa forbundet med et styresystem 14. 
Dersom anordningen skal anvendes med elektrisk eller mekanisk armerbare tennbrikker 4, er 
det pa tennroret 6 anbragt en mekanisk eller elektrisk starter 13. Hensikten med denne 
starteren 13 vil bli beskrevet mer detaljert senere. 

Tenningen foregar ved at en tennbrikke 4 hentes ut fra magasinet 8 og lades inn i 
startsentralen 5. 

Fra startsentralen 5 vil tennbrikken 4 bli presses ut ved hjelp av en drivgass f.eks. trykkluft, 
med et trykk i st 0 rrelsesorden 0 til 20 bar og videre inn i et r 0 rsystem 6. Etter at tennbrikken 
har passert ut fra sentralen 5 vil denne stenges av ved at ventilen 9 stenges. Ytterligere 
drivgass tilf 0 res ved at ventilen 10 apnes og slipper drivgass, f.eks. trykkluft, inn i roret 6 bak 
tennbrikken 4. Ventilen 10 er forbundet med en drivgasstilf 0 rsel 12 som eventuelt er 
forbundet med en drivgasstank 11. Tennbrikken 4 vil deretter bli presset frem gjennom 
rersystemet 6 etter rerpostprinsippet. Tennbrikkens 4 bevegelse i raret 6 kan stanses og 
tennbrikken 4 kan eventuelt hentes tilbake til sentralen 5 ved hjelp av undertrykk dersom 
dette er 0 nskelig. 

Tennbrikken 4 kan armeres enten elektrisk eller mekanisk. Ved bruk av elektrisk armerbare 
tennbrikker 4 vil disse passere en armeringsenhet 13 som f.eks. bestar av to kontakter. Her 
tilf 0 res en elektrisk impuls til tennbrikken og en elektrisk tenner vil starte. Dette er vist i 
figurene 2, 5 og 6. Tennbrikken 4 kan f.eks. vaere utformet med en ytre kappe 15 og 
styreband 16 som vil ligge an mot r 0 ret 6 og hiridre at drivgass lekker forbi tennbrikken 4. 
Dette er vist pa venstre side av figur 6. Den ytre kappen 15 kan vaere elektrisk ledende og 
vaere forbundet med en tenner 18 inne i tennbrikken. Dette er vist pa hoyre side av figur 6. 
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5 Innmaten i tennbrikken 4 bestar av en brannsats 1 7, en tenner 1 8 og et gnistdannende medium 
1 9. Tenneren 1 8 kan vaere forhandsprogrammert til a ga av etter en viss tidsperiode. 

Dersom tennbrikken 4 er av en mekanisk armerbar type, vil det ikke vaere n0dvendig med 
armeringsenheten 13. Nar tennbrikken 4 hentes fra magasinet 8, vil brikken 4 klargjores ved 
10 at sikringen fjernes. Tennbrikken 4 sendes deretter inn i tennraret 6. Nar brikken 4 forlater 
tennroret 6, startes brikken ved at den mekaniske sikringen gar av. Dette kan l0ses f.eks. ved 
hjelp av en armering av handgranattypen. Tennbrikken er progremmert til a inneha en 
tidsforsinkelse og kan omsettes enten midt inne i gasskyen eller i en kurv. 

15 I figurene 3 og 4 er det vist to forskjellige mater tennbrikken 4 kan omsettes pa. Tennbrikken 
4 

kan enten som vist i figur 3 fortsette i en fri bane inn i gasskyen 1 etter at den har forlatt 
tenruwet 6. Tennbrikken 4 er programmert slik at den omsettes nar den er midt inne i 
gasskyen 1 . Den andre muligheten er at tennbrikken 4 lander i en kurv etter at den har forlatt 
20 tennreret 6, som vist i fig. 4. Brikken blir da liggende i en kurv 20 inntil den omsettes. Det 
stilles lavere krav til presisjon med hensyn til tenningstidspunkt ved denne l0sningen. Kurven 
20 er utformet slik at gnistene vil spres i et gunstigst mulig omrade med hensyn til antennelse 
av gasskyen 1 . 

25 Foreliggende oppfinnelse kan ogsa anvende vanlige tennbrikker 4 som omsettes ved anslag. 
Det kan i dette tilfelle anvendes et ca. 100 m langt rar og et lavt drivgasstrykk i 
storrelsesorden 10-20 bar. Siden tennbrikken 4 omsettes ved anslag, ma det anordnes en 
anslagsplate (ikke vist) ved utlepet av tennraret 6. 

30 
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Patentkrav 


1. 


Fremgangsmate ved antennelse av brennbare gasser (1) for eksempel fra en fakkel (2) pa et 
flammetarn (3), der et tennorgan (4) settes i bevegelse i retning mot et omrade av en brennbar 
10 gass (1), karakterisert ved at tennorganet (4) drives ved hjelp av et trykkmedium 
gjennom et f0ringsr0r (6) til nevnte gass-skyomrade (1), at tennorganet (4) omsettes for aktiv 
antennelse av gassen i nevnte omrade, idet tidspunktet for armering og omsetning er 
forhandsbestemt og tilpasset den enkelte fakkel og applikasjon. 


Fremgangsmate if0lge krav 1, karakterisert ved at tennorganet (4) omsettes i form 
av et gnistregn eller sky av gnister hvor i det minste deler av gnistregnet treffer gass-skyen 


20 3. 

Fremgangsmate ifelge krav 1 eller 2, karakterisert ved at tennorganet (4) armeres 
et sted langs banen i raret (6), eventuelt i det oyeblikk tennorganet (4) forlater roret (6), 
eventuelt idet tennorganet (4) starter sitt l0p i reret (6), eventuelt ved at tennorganet (4) treffer 
et objekt ved fakkelen (2). 

25 

4. 

Fremgangsmate if0lge krav 1,2 eller 3, karakterisert ved at tennorganet (4) 
anbringes i et oppfangingsorgan (20) f0r tennorganet (4) omsettes. 

30 5. 

Fremgangsmate if0lge krav 1 ,2,3 eller 4, karakterisert ved at tennorganet (4) kan 
drives moderat i f0ringsr0ret (6), at det eventuelt kan stoppes underveis i raret (6) og at det 
eventuelt kan reverseres og returneres tilbake i faringsnaret (6) uten at omsetning opptrer. 


Anordning til bruk ved antennelse av brennbare gasser (1) for eksempel fra en fakkel (2) pa et 
flammetarn (3), ved hjelp av et tennorgan (4) som bringes mot et omrade i eller naer en gass- 
sky (1), karakterisert ved et f0ringsr0r (6) og en trykkmedium-kilde, der 
tennorganet (4) er innrettet for drift gjennom f0ringsr0ret (6) ved hjelp av trykkmediet i den 
40 hensikt a bringe tennorganet (4) naer gass-skyen ( 1 ) for omsetning ved eller i gass-skyen ( 1 ). 


15 


2. 


(1). 


35 


6. 
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5 7. 

Anordning ifolge krav 6, karakteri sert vedat den innbefatter en mateenhet (7), et 
styringsorgan (14) og eventuelt et magasin (8) for tennorganet (4). 

8. 

10 Anordning if0lge krav 6 eller 7, k a r a k t e r i s e r t ved at en antennelses-starter (13) er 
anordnet pa et eller annet sted langs f0ringsr0ret (6), hvilken starter (13) armerer tennorganet 
(4) som, etter en tidsforsinkelse, omsettes i det fri i eller naer gass-skyen (1). 

9. 

15 Anordning ifolge krav 6,7 eller 8, karakterisert ved at den innbefatter et 
oppfangingsorgan (20) for tennorganet (4) etter at det har forlatt raret (6). 

10. 

Tennorgan for bruk med anordningen if0lge krav 6-9, 
20 karakterisert ved at det er i form av en tennbrikke (4) som blir armert elektrisk 
eller mekanisk, der tennbrikken (4) har innebygget en forsinkelse f0r den omsettes, idet 
armeringstidspunktet og forsinkelsen er forhandsbestemt og tilpasset den enkelte fakkel og 
applikasjon. 
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5 Sammendrag 


Det er beskrevet en fremgangsmate, anordning og tennbrikke for antennelse av brennbare 
gasser (1) for eksempel fra en fakkel (2) pa et flammetarn (3), hvor en tennbrikke (4) settes i 

10 bevegelse i retning mot et omrade av en brennbar gass, kjennetegnet at tennorganet (4) drives 
ved hjelp av et trykkmedium gjennom et f0ringsr0r (6) til nevnte gass-skyomrade, at tennor- 
ganet (4) omsettes for aktiv antennelse av gassen i nevnte omrade, idet tidspunktet for 
armering og omsetning er forhandsbestemt og tilpasset den enkelte fakkel og applikasjon. 
Tennorganet (4) omsettes i form av et gnistregn eller sky av gnister hvor i det minste deler av 

15 gnistregnet treffer gass-skyen tennorganet (4) armeres et sted langs banen i raret (6), 
eventuelt i det eyeblikk tennorganet (4) forlater r0ret (6), eventuelt idet tennorganet (4) starter 
sitt lap i roret (6), eventuelt ved at tennorganet (4) treffer et objekt ved fakkelen (2). 
Tennorganet (4) anbringes eventuelt i et oppfangingsorgan for tennorganet (4) omsettes. 
Tennorganet (4) kan drives moderat i fiaringsraret (6), kan eventuelt stoppes underveis i raret 

20 (6) og kan eventuelt reverseres og returneres tilbake i feringsraret (6) uten at omsetning 
opptrer. 


25 Figur 1 . 
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) Title: METHOD, APPARATUS AND IGNITION DEVICE FOR IGNITION OF INFLAMMABLE GASES FROM A FLARE ON 
E.G. A FLAME TOWER 

(57) Abstract 

There are described a method, an appa- 
ratus and an ignition pellet for the ignition of 
combustible gases (1), for example from a flare 
(2) of a flare tower (3), where an ignition pellet 
(4) is launched in a direction toward a region of 
combustible gas, characterized in that the igni- 
tion device (4) is propelled by means of a pres- 
sure medium through a guidance tube (6) to said 
gas cloud region, that the ignition device (4) 
undergoes a reaction for the purpose of active 
ignition of the gas in said region, the time for 
its activation and reaction being predetermined 
and adapted to the particular flare and applica- 
tion. The reaction of the ignition device (4) is in 
the form of a shower or cloud of sparks where 
at least parts of the shower of sparks will strike 
the cloud of gas (1). The ignition device (4) 
is activated somewhere along its path through 
the tube (6), possibly at the moment when the 
ignition device (4) leaves the tube (6), possibly 
when the ignition device (4) starts its journey 
through the tube (6), or possibly by the fact that 
the ignition device (4) strikes an object in the 
vicinity of the flare (2). The ignition device (4) 
may be positioned within a trapping device prior 
to the reaction of the ignition device (4). The 
ignition device (4) may be propelled through the 
guidance tube (6) at a moderate speed, may op- 
tionally be stopped during its passage through 

the tube (6) and may optionally be reversed and returned back into the guidance tube (6) without a reaction taking place. 
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Method, apparatus and ignition device for ignition of 
inflammable gases from a flare on e.g. a flame tower 

The present invention relates to a method, an apparatus and 
5 an ignition device for igniting combustible gases, for 
example from a flare of a flare tower, where an ignition 
device is launched in a direction toward a region of com- 
bustible gas. 

m With respect to the ignition of gas flows, for example in a 
flare, a distinction may be made between two different 
ignition techniques. One technique is a so-called point 
ignition system, where the gas is ignited only at one point. 
This can be achieved by means of, for example, a match, a 

!5 pilot burner or a flame front generator. A prerequisite for 
point ignition is that the gas at the point of ignition has a 
concentration between the lower and the upper detonation 
line. The other technique is a so-called volume ignition 
system, where ignition occurs through sparks being scattered 

20 within a large volume and igniting the gas in this volume. 
The latter technique is thereby a great deal more reliable 
than the point ignition system. 

The Norwegian Patent Application No. 932017 teaches a method 
25 for the ignition of combustible gas emitted through a flare 
in a flare tower. The ignition device is in the form of a 
projectile which is fired in a path in the direction toward 
the gas outlet. The ignition device strikes an impact plate 
which is mounted at the location of the gas outlet, whereby 
50 the ignition device undergoes a reaction and brings a flow of 
incandescent particles into the gas flow, which is ignited 
thereby. Thus, the ignition device is detonataed by impact. 
This method is encumbered with a number of inconveniences, 
inter alia, the fact that the equipment used is excessively 
55 complicated. One of the reasons therefor is that the 
ignition device is fired by means of very high propulsion 
gas pressure in the form of a gas pulse, having a pressure at 
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a magnitude of 260-300 bar. The manner in which the ignition 
device is fired makes it impossible to stop the ignition 
device after it is launched, nor is it possible to return the 
ignition device to the launching means. This prior art 
5 solution makes use of a so-called protective tube having a 
clearance between the ignition pellet (the projectile) and 
the bore. All the energy for the pellet is supplied before 
it enters the protective tube (i.e., a normal shot at high 
pressure ) . 

10 

An object of the present invention is to provide a method, 
an apparatus and an ignition pellet for igniting gases in a 
flare tower and avoid the disadvantages described above. 

15 Another object of the present invention is to provide a 
device for igniting gases, where the ignition pellet is not 
launched by high pressure but is guided out of a launching 
tube which has a continuous supply of propulsion gas. 

20 Another object of the invention is to provide a programmable 
ignition pellet, which may be stopped after it has been set 
in motion and which may be returned to the launching means. 

Yet another object of the present invention is to provide an 
25 ignition pellet which is activated during its movement from 
the launching means to the flare by means of an electrical or 
mechanical device which initiates/activates the ignition 
pellet . 

5° That which is particularly achieved by the present invention 
in relation to the known solution is a controlled and lower 
speed of the ignition pellet. This entails that the required 
safety zone surrounding the device can be smaller, and this 
will also mean that the danger to possible helicopter traffic 

55 near the flare tower will be reduced. Compared with the 
known solution the present invention will entail far lower 
investment costs, inter alia because there is only one 
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pressure level for the propulsion gas system and standard 
components may be more widely used than in the known 
solution. The present invention is also more flexible than 
the known solution hy being adaptable to all types of flares. 

5 

The above objects are achieved by a method for the ignition 
of gases in a flare tower or flare where an ignition device 
is launched in a direction toward a region of a combustible 
gas, which method according to the invention is characterized 

10 in that the ignition device is propelled by means of a 
pressure medium through a guidance tube to said gas cloud 
region, that the ignition device undergoes a reaction for the 
purpose of active ignition of the gas in said region, the 
time for its activation and reaction being predetermined and 

!5 adapted to the particular flare and application. 

Preferably, the ignition device undergoes a reaction in the 
form of a shower or cloud of sparks, where at least parts of 
the shower of sparks will strike the cloud of gas. 


Preferably, the ignition device is activated somewhere along 
its path through the tube, possibly at the moment when the 
ignition device leaves the tube, possibly when the ignition 
device starts its journey through the tube, or possibly by 
25 the fact that the ignition device strikes an object (impact 
plate) in the vicinity of the flare. 

The ignition device may optionally be positioned within a 
trapping device prior to the reaction of the ignition 
30 device. 

The ignition device may be propelled through the guidance 
tube at a moderate speed, it may optionally be stopped 
during its passage through the tube, and it may optionally be 
35 reversed and returned back into the guidance tube without a 
reaction taking place. 


20 


f 
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35 


The invention also comprises an apparatus for the use of 
igniting gases in a flare tower or flare by means of an 
ignition device which is brought toward a region in or near 
a cloud of gas and which is characterized by a guidance tube 
and a supply of a pressure medium, where the ignition device 
is adapted for propulsion through the guidance tube by means 
of the pressure medium for the purpose of bringing the 
ignition device close to the cloud of gas for a reaction 
near or within the cloud of gas. 

Preferably, the apparatus comprises a feeding unit, a control 
device and, optionally, a magazine for the ignition device. 

Preferably, an ignition initiator is mounted somewhere along 
the guidance tube so as to initiate/activate the ignition 
device which, after a time delay, undergoes a reaction 
outside the tube, in or near the cloud of gas. 

Optionally, the apparatus comprises a trapping device for the 
ignition device after it has left the tube. 

The invention also comprises an ignition device for use with 
the apparatus, said device being characterized in that it is 
in the form of an ignition pellet which is electrically or 
mechanically activated, said ignition pellet having a 
built— in delay prior to its reaction, the time for its 
activation and delay being predetermined and adapted to the 
particular flare and application. 

In what follows the invention will be described in more 
detail with reference to the appended drawings. 

Figure 1 shows a flare having an apparatus for the ignition 
of gas according to the present invention. 


Figure 2 is a schematic view of a feeding unit and launching 
means according to the present invention, 
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Figure 3 shows an embodiment of the upper end of the 
apparatus according to the present invention. 

Figure 4 shows another embodiment of the upper end of the 
apparatus according to the present invention. 

Figure 5 shows an embodiment of a act ivator /electric 
initiator according to the present invention. 

Figure 6 shows an embodiment of an electric ignition pellet 
according to the present invention. 

In Figure 1 is shown the principle of igniting a gas flow 1 
at a flare 2 at the end of a flare tower 3. An ignition 
pellet 4 is collected from a supply (for example a magazine), 
is loaded into a launching means 5, is ejected by means of a 
so-called pneumatic post system through a guidance tube 6, 
undergoes a reaction at the end of the flare 2 and forms a 
cloud of sparks which ignite the gas flow 1 at the flare 2. 
The ignition pellet 4 is conducted through the guidance tube 

6 and will the whole time bear against the tube wall which 
serves as a guidance and sealing. Thus, the pellet 4 is not 
fired as it is in the case of the known apparatus. 

In Figure 2 the main components of the apparatus are shown in 
more detail. The launching means 5 comprises a feeding unit 

7 and a magazine 8 for ignition pellets 4. The launching 
means 5 is connected to the guidance tube 6 by means of a 
valve 9. The guidance tube 6 is connected with a propulsion 
gas supply 12 by means of a valve 10 and a reservoir tank 11. 
The launching means 5 is also connected with a control 
system 14. If the apparatus is to be used with electrically 
or mechanically activatable ignition pellets 4, a mechanical 
or electric initiator 13 is mounted on the guidance tube 6. 
The purpose of this initiator 13 will be described in more 
detail later. 




WO 96/12142 


PCT/NO95/00183 


6 


The ignition takes place by an ignition pellet 4 being 
collected from the magazine 8 and loaded into the launching 
means 5. From the launching means 5 the ignition pellet 4 

5 will be ejected by means of a propulsion gas, for example 
pressurized air, having a pressure in the magnitude of 0-20 
bar, and propelled further into a tube system 6. After the 
ignition pellet has left the launching means 5, the latter 
will be closed off because the valve 9 closes. Additional 

10 propulsion gas is supplied by the valve 10 opening and 
admitting propulsion gas, for example pressurized air, into 
the tube 6 behind the ignition pellet 4. The valve 10 is 
connected to a propulsion gas supply 12 which optionally is 
connected with a propulsion gas tank 11. The ignition 

'5 pellet 4 will thereafter be pressed forward through the tube 
system 6 in accordance with the pneumatic post principle. 
The movement of the ignition pellet 4 in the tube 6 may be 
stopped, and the ignition pellet 4 may optionally be brought 
back to the launching means 5 by means of negative pressure. 


The ignition pellet 4 may be either electrically or mechani- 


pellets 4 are used, these will pass an activator unit 13 
consisting, for example, of two contact pieces. Here an 

25 electric impulse is applied to the ignition pellet and an 
electric igniter will start. This is shown in Figures 2, 5 
and 6. The ignition pellet 4 may, for example, be designed 
with an exterior casing 15 and a guide strip 16 which will 
bear against the tube 6, preventing the propulsion gas to 

30 leak past the ignition, pellet 4. This is shown on the left 
side of Figure 6. The exterior casing 15 may be a conductor 
carrying current and be connected with an igniter 18 inside 
the ignition pellet. This is shown on the right side of 
Figure 6. 


The interior of the ignition pellet 4 consists of a fire 
charge 17, an igniter 18 and a spark-forming medium 19. The 


20 


cally activated. 


When electrically activatable ignition 


35 
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igniter 18 may be preprogrammed to go off after a certain 
period of time. 

If the ignition pellet 4 is of a mechanically activatable 
5 type, the activator unit 13 is unnecessary. When the 
ignition pellet 4 is fetched from the magazine 8, the pellet 
4 will be activated by the removal of the safety device. 
The ignition pellet 4 is thereafter sent into the guidance 
tube 6. When the pellet 4 leaves the guidance tube 6, the 
10 pellet is set off by the release of the mechanical safety 
device. This can be solved, for example, by means of an 
activator of the hand grenade type. The ignition pellet is 
programmed for a time delay and may go undergo its reaction 
either in the middle of the gas cloud or in a basket. 

15 

Two different ways in which the reaction of the ignition 
pellet 4 may occur are shown in Figures 3 and 4, one 
^.possibility, as shown in Figure 3, being that the ignition 
pellet 4 continues in a free path into the cloud of gas 1 

20 after it has left the guidance tube 6. The ignition pellet 4 
is programmed so that it undergoes a reaction when it is in 
the middle of the gas cloud 1. The other possibility is that 
the ignition pellet 4 lands in a basket after it has left the 
guidance tube 6, as shown in Figure 4. The pellet will then 

25 remain in the basket 20 until its reaction. This solution 
demands less precision with respect to the time of ignition. 
The basket 20 is formed so that the sparks will be dispersed 
in the most favorable area with respect to the ignition of 
the gas cloud 1. 

30 

The present invention may also make use of ordinary ignition 
pellets 4, the reaction of which occurs by impact. In that 
case there may be used a tube having a length of about 100 
m, and a propulsion gas having a low pressure in the 
55 magnitude of 10 - 20 bar. Since the ignition pellets 4 
react by impact, an impact plate (not shown) must be mounted 
at the outlet of the guidance tube 6. 
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Patent Claims 
1 . 

A method for Igniting combustible gases (1), for example from 
5 a flare (2) of a flare tower (3), where an ignition device 
(4) is launched in a direction toward a region of combustible 
gas (1), 

characterized in that the ignition device (4) 
is propelled by means of a pressure medium through a guidance 
if tube (6) to said gas cloud region (1), that the ignition 
device (4) undergoes a reaction for the purpose of active 
ignition of the gas in said region, the time for its 
activation and reaction being predetermined and adapted to 
the particular flare and application. 


2 - 

A method according to claim 1 , 

characterized in that the reaction of the 
ignition device (4) is in the form of a shower or Cloud of 
20 sparks, where at least parts of the shower of sparks will 
strike the cloud of gas (1). 


A method according to claim 1 or 2 , 

25 characterized in that the ignition device (4) 
is activated somewhere along its path through the tube (6), 
possibly at the moment when the ignition device (4) leaves 
the tube (6), possibly when the ignition device (4) starts 
its Journey through the tube (6), or possibly by the fact 

30 that the ignition device (4) strikes an object in the 
vicinity of the flare (2). 


A method according to claim 1, 2 or 3, 
35 characterized in that the ignition device (4) 
is positioned within a trapping device (20) prior to the 
reaction of the ignition device (4). 


15 


3. 


4. 
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25 


30 


5. 

A method according to claim 1 , 2 , 3 or 4 , 

characterized in that the ignition device (4) 
may he propelled through the guidance tube (6) at a moderate 
speed, that it may optionally be stopped during its passage 
through the tube (6), and that it may optionally be reversed 
and returned back into the guidance tube (6) without a 
reaction taking place. 


An apparatus for the use of igniting combustible gases (1), 
for example from a flare (2) of a flare tower (3), by means 
of an ignition device (4) which is brought toward a region in 
or near a cloud of gas (1), 

characterized by a guidance tube (6) and a 
supply of a pressure medium, where the ignition device (4) 
is adapted for propulsion through the guidance tube (6) by 
means of the pressure medium for the purpose of bringing the 
ignition device (4) close to the cloud of gas (1) for a 
reaction near or within the cloud of gas (1). 

7 . 

An apparatus according to claim 6, 

characterized by comprising a feeding unit 
(7), a control device (14) and, optionally, a magazine (8) 
for the ignition device (4). 

8. 

An apparatus according to claim 6 or 7 , 

characterized in that an ignition initiator 
(13) is mounted somewhere along the guidance tube (6), said 
initiator (13) activating the ignition device (4) which, 
after a time delay, undergoes a reaction outside the tube, in 
or near the cloud of gas (1). 


6. 
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9. 

An apparatus according to claim 6, 7 or 8, 

characterized in that it comprises a trapping 
device (20) for the ignition device (4) after the ignition 
5 device has left the tube (6). 


An ignition device to he used with the apparatus according to 
claims 6-9, 

10 characterized in that it is in the form of an 
ignition pellet (4) which is electrically or mechanically 
activated, said ignition pellet (4) having a built-in delay 
prior to its reaction, the time for its activation and delay 
being predetermined and adapted to the particular flare and 

!5 application. 


10. 


20 


25 


30 


35 
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AMENDED CLAIMS 

[received by the International Bureau on 19 March 1996 (19.03.96); 
original claims 1-10 replaced by amended claims 1-6 (2 pages)] 

1. 

A method for igniting combustible gases (1), for example from 
a flare (2) 'of a flare tower (3), where an ignition device 
(4) is launched in a direction toward a region of combustible 
gas (1), said ignition device (4) being propelled by means of 
a pressure medium through a guidance tube (6) to said gas 
cloud region (1), the ignition device (4) undergoing a 
reaction for the purpose of active ignition of the gas in 
said region, the time for its activation and reaction being 
predetermined and adapted to the particular flare and 
application, and the ignition device (4) being reacted in the 
form of a shower or cloud of sparks, where at least parts of 
the shower of sparks strike the gas cloud (1), 
characterized in that the ignition device (4) 
is activated somewhere along its path in the tube (6), 
possibly at the moment when the ignition device (4) leaves 
the tube (6) or possibly when the ignition device (4) starts 
its course through the tube (6). 

2. 

A method according to claim 1, 

characterized in that the ignition device (4) 
is positioned within a trapping device (20) prior to the 
reaction of the ignition device (4). 

3. 

A method according to claim 1 or 2 , 

characterized in that the ignition device (4) 
may be propelled at a moderate speed through the guidance 
tube (6), that it may optionally be stopped during its 
passage through the tube (6), and that it may optionally be 
reversed and returned back into the guidance tube (6) without 
a reaction taking place. 


"AMENDED SHEET (ARTICLE 1S) 
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4. 


An apparatus to be used for igniting combustible gases (1), 
for example from a flare (2) of a flare tower (3), by means 
of an ignition device (4) which is brought toward a region in 

5 or near a cloud of gas (1), comprising a guidance tube (6) 
and a supply of a pressure medium, where the ignition device 
(4) is adapted for propulsion through the guidance tube (6) 
by means of the pressure medium for the purpose of bringing 
the ignition device (4) close to the cloud of gas (1) for 

io reaction near or within the cloud of gas (1), said device 
further comprising a feeding unit (7), a control device (14) 
and, optionally, a magazine (8) for the ignition device (4), 
characterized in that an ignition initiator 
(13) is mounted somewhere along the guidance tube (6), said 

15 initiator (13) activating the ignition device (4) which, 
after a time delay, undergoes a reaction outside the tube, in 
or near the cloud of gas (1). 


20 An apparatus according to claim 4 , 

characterized in that it comprises a trapping 
device (20) for the ignition device (4) after the ignition 
device has left the tube (6). 


An ignition device to be used with the apparatus according to 
claims 4-5, 

characterized in that the ignition device is 
in the form of an ignition pellet (4) which is electrically 

30 or mechanically activated, said activation occurring 
somewhere along its path in the tube (6), possibly at the 
moment when the ignition pellet (4) leaves the tube (6), 
possibly when the ignition pellet (4) starts its course 
through the tube (6), said ignition pellet (4) having a 

35 built-in delay prior to its reaction, and the time for its 
activation and delay being predetermined and adapted to the 
particular flare and application. 


5 . 


25 


6. 


AMENDED SHEET (ARTICLE 19) 
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